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DEPARTMENT OF THE ARMY 02241.TD
CORPS OF ENGINEERS, TULSA DISTRICT JAN 97
JSH

TULSA DISTRICT GUIDE SPECIFICATION

R e R R R R R AR R R R R R AR R R AR AR R e A R R AR R AR AR R AR AR R AR R R R R AR AR R R R AR R R AR R R R e e

SECTI ON 02241

AGCGREGATE BASE COURSE
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NOTE: This guide specification covers the
requirements for base course for roads and streets and
for airfield pavements designed for light loads, Type
B and C traffic areas for medium loads, overruns, and
Type D traffic area. This guide specification is to
be used in the preparation of project specifications
in accordance with ER 1110-345-720.
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1 CGENERAL
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NOTE: See Additional Note A.
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1.1 REFERENCES
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NOTE: Issue (date) of references included iIn project
specifications need not be more current than provided
by the latest change (Notice) to this guide
specification.
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The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

designation only.
AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM C 29 (1991a) Unit Weight and Voids in Aggregate

ASTM C 127 (1988; R 1993) Specific Gavity and
Absor ption of Course Aggregate

ASTM C 128 (1993) Specific Gravity and Absorption of
Fi ne Aggregate



ASTM C 131 (1989) Resistance to Degradation of Small -
Si ze Coarse Aggregate by Abrasi on and | npact
in the Los Angel es Machi ne

ASTM C 136 (1995a) Sieve Analysis of Fine and Coarse
Aggr egat es

ASTM D 75 (1987; R 1992) Sanpling Aggregates

ASTM D 422 (1963; R 1990) Particle-Size Analysis of
Soils

ASTM D 1556 (1990) Density and Unit Weight of Soil in

Pl ace by the Sand- Cone Met hod

ASTM D 1557 (1991) Laboratory Conpacti on Characteristics
of Soil Using Mddified Effort (56,000 ft-
1bf/cu. ft. (2,700 kNNmcu. m))

ASTM D 2167 (1994) Density and Unit Weight of Soil in
Pl ace by the Rubber Balloon Mt hod

ASTM D 2922 (1991) Density of Soil and Soil-Aggregate in
Pl ace by Nucl ear Met hods (Shal | ow Dept h)

ASTM D 4253 (1991) Maxi mum I ndex Density and Unit Wi ght
of Soils Using a Vibratory Tabl e

ASTM D 4318 (1993) Liquid Limt, Plastic Limt, and
Plasticity I ndex of Soils

ASTM D 4643 (1993) Determ nation of Water (Misture)
Content of Soil by the M crowave Oven Met hod

ASTM E 11 (1995) Wre-doth Sieves for Testing Purposes
OKLAHOVA DEPARTMENT OF TRANSPORTATI ON ( ODOT)

ODOT St andard Specifications for H ghway Construction, Edition of 1988
with 1991 Suppl enent

TEXAS STATE DEPARTMENT OF H GHMAYS AND PUBLI C TRANSPORTATI ON
( TSDHPT)

TSDHPT St andard Specifications for Construction of H ghways, Streets and
Bri dges, 1982]

.2 DEFINITIONS
.2.1 Aggregate Base

Aggregate base as used herein is well graded, durable aggregate uniformy
noi st ened and mechanically stabilized by conpaction.

.2.2 Degree of Conpaction

Degree of conpaction is a percentage of the maxi mum |l aboratory dry density
obt ai ned by the test procedure presented in ASTM D 1557 or ASTM D 4253.

ASTM D 1557 shall be used for soils containing 15 percent or nore passing
the no. 200 sieve (fines). ASTM D 4253 shall be used for soils containing 5



percent or less fines. The maxi mum | aboratory dry density for soils
cont ai ni ng between 5 and 15 percent fines shall be determ ned by the above
procedure yielding the highest [aboratory dry density. The percentage of
mat eri al passing the no. 200 sieve shall be determ ned in accordance with
ASTM D 422. Degree of conpaction shall be expressed as a percentage of the
maxi mum | aboratory dry density obtained by the appropriate procedure as
defined above. Percentage of nmaxi mum | aboratory dry density has been
abbrevi ated hereinafter as percent |aboratory nmaxi mum density.

1.3 GENERAL

The work specified herein consists of the construction of an aggregate base
course. The work shall be performed in accordance with this specification
and shall conformto the |ines, grades, notes and typical sections shown in
the plans. Sources of all materials shall be selected well in advance of
the tine that materials will be required in the work.

1.4 SUBM TTALS
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NOTE: Submittals must be limited to those necessary
for adequate quality control. The importance of an
item In the project should be one of the primary
factors in determining if a submittal for the item
should be required.

Indicate submittal classification in the blank space
using ""GA"™ when the submittal requires Government
approval or "FIO" when the submittal is for
information only.
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Government approval is required for submttals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
follow ng shall be submitted in accordance with Section 01300SUBM TTAL
DESCRI PTI ONS:

SD- 01 Data
Pl ant, Equi prent, Machi nes, and Tools; FIQO

Li st of proposed equi prent to be used in performance of construction work
i ncl udi ng descriptive data.

SD- 09 Reports
Sanmpling and Testing; FIQ Field Density; FIO
Calibration curves and related test results prior to using the device or
equi prent being calibrated. Copies of field test results within 24 hours
after the tests are performed. Certified copies of test results for
approval not |ess than 30 days before material is required for the work.
SD- 18 Records

Coarse Aggregate; FIO



A notification stating which type of coarse aggregate is to be used.
.5 WEATHER LI M TATI ONS

Base shall not be constructed when the atnospheric tenperature is |ess than
2 degrees C 35 degrees F. Base shall not be constructed on subgrades that
are frozen or contain frost. |If the tenperature falls below 2 degrees C 35
degrees F, conpleted areas shall be protected agai nst any detrinmenta
effects of freezing.

.6  PLANT, EQUI PMENT, MACHI NES, AND TOOLS
.6.1 Ceneral Requirenents

Pl ant, equi pnent, machines, and tools used in the work shall be subject to
approval and shall be nmaintained in satisfactory working condition at al
times. O her conpacting equi pnent may be used in |lieu of that specified,
where it can be denonstrated that the results are equivalent. The equi prment
shal | be adequate and have the capability of producing the results
speci fi ed.

.6.2 Steel -Wheel ed Rollers

Steel -wheel ed rollers shall be the self-propelled type weighing not |ess
than 10 netric tons tons, with a m ni numwei ght of 136 kg per 13 mm 300
pounds per inch width of rear wheel. \Wheels of the rollers shall be

equi pped with adjustable scrapers. The use of vibratory rollers is optional

.6.3 Pneunatic-Tired Rollers
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NOTE: Types of equipment specified but not required
in this type of base course will be deleted, and other
items of equipment not listed will be added as
appropriate.
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Pneumatic-tired rollers shall have four or nore tires, each |oaded to a

m ni mum of 9,000 kg 20, 000 pounds and inflated to a m ni mum pressure of 0.62
MPa 90 psi. The loading shall be equally distributed to all wheels, and the
tires shall be uniformy inflated. Tow ng equi pnent shall also be
pneumatic-tired.

.6.4 Mechanical Spreader

Mechani cal spreader shall be self-propelled or attached to a propelling unit
capabl e of nmoving the spreader and material truck. The device shall be
steerabl e and shall have variable speeds forward and reverse. The spreader
and propelling unit shall be carried on tracks, rubber tires, or drumtype
steel rollers that will not disturb the underlying material. The spreader
shal |l contain a hopper, an adjustable screed, and outboard bunper rolls and
be designed to have a uniform steady flow of material fromthe hopper. The
spreader shall be capable of laying material w thout segregation across the
full width of the lane to a uniformthickness and to a uniform| oose density
so that when conpacted, the |layer or layers shall conformto thickness and
grade requirements indicated. The Contracting Oficer may require a



denonstration of the spreader prior to approving use in performance of the
wor K.

.6.5 Sprinkling Equi prent

Sprinkling equi pment shall consist of tank trucks, pressure distributors, or
ot her approved equi pnent designed to apply controlled quantities of water
uniformy over variable w dths of surface.

.6.6 Tanpers

Tanpers shall be of an approved nechani cal type, operated by either
pneumati c pressure or internal conbustion, and shall have sufficient weight
and striking power to produce the conpaction required.

.6.7 Straightedge

The Contractor shall furnish and maintain at the site, in good condition
one 3.05 m 10-foot straightedge for each bitum nous paver, for use in the
testing of the finished surface. Straightedge shall be nade avail able for
CGovernment use. Straightedges shall be constructed of al um num or ot her

i ghtwei ght netal and shall have bl ades of box or box-girder cross section
with flat bottomreinforced to insure rigidity and accuracy. Straightedges
shal | have handles to facilitate novenent on pavemnent.

.7 STOCKPI LI NG MATERI ALS

Material s, including approved material available from excavation and

gradi ng, shall be stockpiled in the manner and at | ocati ons desi gnated.
Before stockpiling of material, storage sites shall be cleared, and sl oped
to drain. Materials obtained fromdifferent sources shall be stockpiled
separately.

.8  SAVPLI NG AND TESTI NG

.8.1 Ceneral Requirenents
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NOTE: Guidance for preparation of criteria to be used
in evaluating laboratory facilities iIs contained in
ASTM E 548.
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Sanpling and testing shall be perfornmed by an approved commercial testing

| aboratory or by facilities furnished by the Contractor. No work requiring
testing shall be permtted until the facilities have been inspected and
approved. The first inspection shall be at the expense of the Governnent.
Cost incurred for any subsequent inspection required because of failure of
the facilities to pass the first inspection will be charged to the
Contractor. Tests shall be performed in sufficient nunbers and at the

| ocations and tinmes directed to insure that materials and conpaction neet
specified requirenments. Copies of test results shall be furnished to the
Contracting O ficer within 24 hours of conpletion of tests.



.8.2 Test Results

Results shall verify that materials conply with this specification. Wen a
material source is changed, the new material will be tested for conpliance.
VWhen deficiencies are found, the initial analysis shall be repeated and the
material already placed shall be retested to determ ne the extent of
unacceptable material. Al in-place unacceptable material shall be replaced
or nodified as directed by the Contracting O ficer.

.8.3 Sampling

Aggregate sanples for |aboratory tests shall be taken in accordance with
ASTM D 75.

.8.4 Sieve Analysis

Before starting work, at |east one sanple of material shall be tested in
accordance with ASTM C 136 and ASTM D 422 on sieves conformng to ASTM E
11. After the initial test, a sieve analysis shall be perfornmed on materi al
from each sand cone test |ocation.

.8.5 Laboratory Density

Tests shall provide a noisture-density relationship for the aggregate.
Tests shall be conducted in accordance wth paragraph “Degree of Conpaction”
in Part 1 above.

.8.6 Weight Per Cubic Meter Foot of Slag

Wei ght per cubic nmeter foot of slag shall be determined in accordance with
ASTM C 29.

.8.7 Optinmum Moi sture and Laboratory Maxi mum Dry Density

The | aboratory maxi numdry density shall be determned frommaterials
obt ai ned at a sand cone test |location using the appropriate procedure
specified in Part 1 above. Wen ASTM D 1557 is used, the optinmm noi sture
content shall be determ ned. A mnimmof one |aboratory maxi mumdry
density test shall be run each placenent day or fraction thereof. Additiona
| aboratory maxi numdry density tests shall be run for each material change.

PRODUCTS
.1 NMATERI ALS
.1.1 Aggregates
Aggregates shall conformto ODOI Standard Specifications for H ghway
Construction, Section 703.01, Type A gradation.
Aggregates shall conformto TSDHPT Standard Specifications for Construction
of Hi ghways, Streets and Bridges, 1982, Item 247, Type A, G ade 1.

EXECUTI ON
.1 GENERAL REQUI REMENTS
VWen the base is constructed in nore than one |layer, the previously
constructed | ayer shall be cleaned of |oose and foreign matter by sweepi ng

wi th power sweepers or power broons, except that hand broons may be used in
areas where power cleaning is not practicable. Adequate drainage shall be



3.

provided during the entire period of construction to prevent water from
collecting or standing on the working area. Line and grade stakes shall be
provi ded as necessary for control. G ade stakes shall be in lines parallel
to the centerline of the area under construction and suitably spaced for
string |ining.

.2 OPERATI ON OF AGGREGATE SOURCES
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NOTE: Investigate the availability of Government-
owned aggregate source that meets the specification
requirement. If none is available, delete material in
the first set of brackets.
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Aggregates shall be obtained fromoff-site sources.

.3 PREPARATI ON OF UNDERLYI NG COURSE
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NOTE: Reference to the applicable specification
section will be retained. Proper compaction of
cohesionless materials may be obtained by other
methods based on local experience.
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3.1 Ceneral Requirenents

Bef ore constructing aggregate base course, the previously constructed
underlying course shall be cleaned of foreign substances. Surface of
underlying course shall mneet the specified conmpaction and surface

tol erances. Subgrade shall conformto Section 02240 LI ME MODI FI ED SUBGRADE
and Section 02225 EARTHWORK FOR ROADWAYS AND PARKI NG AREAS. Ruts or soft,
yi el ding spots that may appear in the underlying course, areas having

i nadequat e conpaction, and deviations of the surface fromrequirenents
specified shall be corrected. For cohesionless underlying materials
cont ai ni ng sands, sand gravels, or any other cohesionless material in
harnful quantities, the surface shall be nechanically stabilized with
aggregate prior to placenent of the aggregate course. Stabilization may be
acconpl i shed by m xi ng base course material into the underlying course and
conpacting by approved nethods. Properly conpacted material will be

consi dered as part of the underlying course and shall neet all requirenents
for the underlying course. Finished underlying course shall not be

di sturbed by traffic or other operations and shall be maintained in a
satisfactory condition until base course is placed.

.3.2 Gade Control

Underlying material shall be excavated to sufficient depth for the required
base course thickness so that the finished base course with the subsequent
surface course will mnmeet the fixed grade. Finished and conpl eted area shal
conformto the lines, grades, cross section, and di nensions indicated.



3.4 | NSTALLATI ON

3.4.1 Mxing and Pl aci ng
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NOTE: More details of mixing methods will be included
ifT applicable.
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Materials shall be m xed by the stationary plant, traveling plant, or road
m x method and placed in such a manner as to obtain uniformty of the
aggregat e base course material and at a uniform opti mum water content for
conmpaction. The Contractor shall make such adjustnments in mxing or placing
procedures or in equipnment to obtain the true grades, to m nimze
segregati on and degradation, to reduce or accelerate |oss or increase of
water, and to ensure a satisfactory base course.

3.4.2 Edges of Base Course

Approved material shall be placed al ong edges of aggregate base course in
such quantities as will conpact to thickness of the course being
constructed, or to the thickness of each layer in a multiple | ayer course,
allowing in each operation at |east a 1-foot width of the shoulder to be
roll ed and conpacted sinultaneously with rolling and conpacting of each

| ayer of base course.

3.4.3 Conpaction
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NOTE: Appropriate percentage will be inserted.
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Each | ayer of aggregate base course shall be conpacted. Water content shal
be maintained at optimum Density of conpacted m xture shall be at | east
100 percent of |aboratory maxi mumdensity. Rolling shall begin at the
out si de edge of the surface and proceed to the center, overlapping on
successive trips at |east one-half the width of the roller. Alternate trips
of the roller shall be slightly different lengths. Speed of the roller
shal | be such that displacenent of the aggregate does not occur. Areas

i naccessible to the rollers shall be conpacted with nechani cal tanpers, and
shal | be shaped and fini shed by hand net hods.

3.4.4 Layer Thickness

Conpact ed thickness of the aggregate course shall be as indicated. No |ayer
shall be in excess of 200 mm 8 inches nor |less than 75 nm 3 inches in
conpact ed t hi ckness.

3.4.5 Finishing

The surface of the top layer shall be finished to grade and cross section
shown. Finished surface shall be of uniformtexture. Light blading during
conpaction may be necessary for the finished surface to conformto the
lines, grades, and cross sections. Should the surface for any reason becone



rough, corrugated, uneven in texture, or traffic marked prior to conpletion
such unsatisfactory portion shall be scarified, reworked, reconpacted, or
repl aced as directed.

.4.5.1 Snpot hness

Surface of each layer shall show no deviations in excess of 9 nm3/8 inch
when tested with the 3.05-neter 10-foot straightedge. Deviations exceeding
this anpbunt shall be corrected by renoving material and replacing with new
material, or by reworking existing material and conpacting, as directed.

.4.5.2 Thi ckness Control

R o e R R R R AR R R R R R R AR AR R AR R R e A R R AR R AR R R AR R R R R R R AR AR R R R R e R R AR R AR AR R

NOTE: See Additional Note E.
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Conpact ed thickness of the base course shall be within 13 mm|/2 inch of the
t hi ckness indicated. Were the neasured thickness is nore than 13 mm|/2

i nch deficient, such areas shall be corrected by scarifying, adding new

mat eri al of proper gradation, reblading, and reconpacting as directed.

VWere the nmeasured thickness is nore than 13 nm|/2 inch thicker than

i ndi cated, the course shall be considered as conformng to the specified

t hi ckness requirenents. Average job thickness shall be the average of al

t hi ckness neasurenents taken for the job, but shall be within 7 nmIl/4 inch
of the thickness indicated.

.5 FIELD QUALI TY CONTROL
.5.1 Field Density

A sufficient quantity of material shall be obtained fromthe sand cone test

| ocation to determ ne the maxi mum | aboratory dry density, gradation, liquid
l[imt, and plastic limt. A gradation test shall be run on the sanple prior
to determ ning the maxi mum | aboratory dry density. A portion of the sanpled
mat eri al passing the no. 40 sieve shall be tested to determine the liquid
l[imt and plasticity index. Additional tests shall be run for each material
change.

.5.2 Field Density and Mi sture Content

Field in-place density shall be determ ned in accordance with ASTM D 1556 \
or ASTM D 2922. If ASTM D 2922 is used, in-place densities shall be checked
by ASTM D 1556 at | east once per each 8 nuclear density tests and at |east
once per each lift placed. The sand cone test shall be perfornmed adjacent
to the |l ocation where a nuclear density test was taken to ensure a proper
correlation is established between the two nethods. Misture contents shall
be determined in accordance with ASTM D 4643 or ASTM D 2216. |[|f ASTM D 4643
is used, noisture contents shall be checked by ASTM D 2216 once per each ten
m crowave tests. The | aboratory tests specified in Part 1 of this section
shall be run on materials obtained froma sand cone test sanple | ocation

At | east one field density and one noisture content test shall be perfornmed
for each 836 square neters 1,000 square yards of each |layer of stabilized
aggregat e base material placed.



3.5.3 Snoot hness

Measurenents for deviation fromgrade and cross section shown shall be taken
i n successive positions parallel to the road centerline with a 3 m 10 foot
strai ghtedge. Measurenents shall also be taken perpendicular to the road
centerline at 15 neter 50 foot intervals.

3.5.4 Thickness

Thi ckness of the base course shall be neasured at intervals in such a nmanner
as to ensure one neasurenent for each 836 square neters 1,000 square yards
of base course. Measurenents shall be made in 75 mm 3-inch di aneter test
hol es penetrating the base course.

3.6 TRAFFIC

Conpl eted portions of the area may be opened to traffic, provided there is
no marring or distorting of the surface by the traffic. Heavy equi pment
shall not be permtted except when necessary to construction, and then the
area shall be protected against marring or damage to the conpl eted work.

3.7 NAI NTENANCE

The aggregate base course shall be maintained in a satisfactory condition
until accepted. Maintenance shall include inmediate repairs to any defects
and shall be repeated as often as necessary to keep the area intact.

3.8 DI SPOSAL OF UNSATI SFACTORY MATERI ALS

Renoved in-place materials that are unsuitable for the base course materi al
that is renoved for the required correction of defective areas, and waste
materi al and debris shall be disposed of off site at the Contractor's
responsibility.
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ADDITIONAL NOTES

NOTE A: For additional information on the use of all
CEGS, see CEGS-01000 CEGS GENERAL NOTES.

NOTE B: Materials requirement from State or other
local highway agency specifications may be
incorporated in contract documents for constructing
aggregate base course for roads, streets, or similar-
use pavements if the following conditions are met:

a. Percentage of material by weight passing the No.
200 sieve shall not exceed 10.

b. Where local conditions dictate a non-frost-
susceptible material, particles having a diameter of
less than 0.02 millimeter shall not exceed 3 percent.

c. Portion of the material passing the No. 40 (425
micron) sieve shall have a liquid limit not greater
than 25 and a plasticity index not greater than 5.



d. State or other local highway specifications
selected for projects requiring not more than 750
cubic yards of material must be approved by the
Division Engineer.

e. State or other local highway specifications
selected for projects requiring more than 750 cubic
yards must be approved by the Chief of Engineers prior
to incorporation in the contract documents. A copy of
the specifications or proper reference thereto and
information regarding traffic conditions and
facilities to be paved will be submitted to the HQDA
(CEMP-ET), with the request for approval.

f. Rounded aggregates (such as river-run gravel)
generally will not be allowed since they do not
provide sufficient interlocking action to produce the
desired compaction.

NOTE C: Desired gradation size and maximum aggregate
size will be selected. On the basis of local
conditions, the percentage passing the No. 200 sieve
may be further restricted to help control the amount
of particles having diameters less than 0.02
millimeter. The frost susceptibility requirement will
be deleted in areas where the material is not subject
to frost action.

NOTE D: Drawings should be checked to ensure that any
supplementary information required by the paragraph
has been shown and that there is no conflict between
the drawings and the specifications.

When aggregate base course is used in medium-load
airfield runway pavement construction, this paragraph
will be retained; when used otherwise, references to
proof rolling will be deleted unless it is
specifically required by the design engineer.

NOTE E: When aggregate base courses are constructed
less than 6 inches in total thickness, a deficiency of
1/2 inch in thickness of any area of such paving is
considered excessive. Applicable to job conditions,
the thickness-tolerance provisions may be modified as
required, restricting all deficiencies to not over 1/4
inch.
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